Background: This study aimed to present our 5-year experience of extracorporeal cardiopulmonary resuscitation (ECPR) performed by emergency physicians. Methods: We retrospectively analyzed 58 patients who underwent ECPR between January 2010 and December 2014. The primary parameter analyzed was survival to hospital discharge. The secondary parameters analyzed were neurologic outcome at hospital discharge, cannulation time, and ECPR-related complications. Results: Thirty-one patients (53.4%) were successfully weaned from extracorporeal membrane oxygenation, and 18 (31.0%) survived to hospital discharge. Twelve patients (20.7%) were discharged with good neurologic outcomes. The median cannulation time was 25.0 min (interquartile range 20.0-31.0 min). Nineteen patients (32.8%) had ECPR-related complications, the most frequent being distal limb ischemia. Regarding the initial presentation, 52 patients (83.9%) collapsed due to a cardiac etiology, and acute myocardial infarction (33/62, 53.2%) was the most common cause of cardiac arrest. Conclusions: The survival to hospital discharge rate for cardiac arrest patients who underwent ECPR conducted by an emergency physician was within the acceptable limits. The cannulation time and complications following ECPR were comparable to those found in previous studies.
Introduction
Cardiac arrest is a leading cause of death, although there is a wide variation in incidence depending on the region [1] .
Despite advances in cardiopulmonary resuscitation (CPR) techniques and treatment, many cardiac arrest victims do not respond to resuscitation, resulting in death. Extracoporeal life support (ECLS) is a device that temporarily maintains cardiac and pulmonary function during cardiopulmonary failure, allowing organ recovery time. Chen et al. [2] have suggested ECLS as a therapeutic option in refractory cardiac arrest. However, there is insufficient evidence to recommend its routine use for cardiac arrest, although the American Heart Association recommended ECLS when the "no flow" time was brief and the cause of cardiac arrest was potentially reversible [3] .
Several studies have been performed on ECLS use in cases of out-of-hospital cardiac arrest (OHCA) [4] [5] [6] [7] . Kagawa cc This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. 
Materials and Methods

1) Design and setting
This was a retrospective, observational, cohort study CNUH was designated for 24/7 emergency percutaneous coronary intervention as well as therapeutic hypothermia.
2) Patient selection
All patients who underwent ECPR performed by an emergency physician in the ED, intensive care unit, or cardiac catheterization room were included in this study. 
4) Data and statistical analysis
A chart review was performed on cardiac arrest patients treated with ECLS by an emergency physician, and the relevant clinical data were abstracted from inpatient records. Basic clinical information, cause of arrest, treatment, and outcome data were retrieved and collected from the patients' medical charts.
An arrest is presumed to be of cardiac etiology unless it is known or likely to have been caused by trauma, submersion, drug overdose, asphyxia, exsanguination, or any other noncardiac cause as best determined by rescuers [11] .
The cardiac etiology was divided into myocardial infarction, heart failure, primary VF, pulmonary thromboembolism, and myocarditis depending on clinical diagnosis. Non-normally distributed continuous variables were compared using the Mann-Whitney U test. Statistical significance was defined as p < 0.05.
Results
Between January 2010 and December 31, 2014, there 
Discussion
The reported rates of survival to discharge after ECPR vary from 27.0 to 34.1% [13] [14] [15] . According to an ECLS organization registry report in 2012, the overall rate of survival to discharge for adult ECPR patients is 27.0%
[13]. Chen et al. [14] and Haneya et al. [15] reported survival to hospital discharge rates of 32.0% and 34.1%, respectively, after ECPR for IHCA. The survival rate of 29% found in this study was somewhat lower than that found in previous studies. However, considering the inclusion of OHCA patients in this study, the survival to hospital discharge could be accepted as comparable with those of previous studies.
Surgical vascular access has been traditionally performed for cannulation for ECLS. However, a previous report showed the success of a percutaneous technique in ECLS [16] . Another report demonstrated femoral cannulation for ECLS support to be useful when conditions are not optimal for performing femoral vessel cutdown [17] .
Percutaneous cannulation has several advantages over surgical cutdown. It can reduce the risk of bleeding, has [20] . Similarly, in our study, distal leg ischemia was the most common complication. To prevent this complication, it is necessary to consider prompt prophylactic insertion of an anterograde reperfusion catheter into the femoral artery [23] .
Another common complication of ECLS is bleeding.
Kurusz and Zwischenberger [21] reported cannulationrelated bleeding rates ranging from 4% to 14%. Anticoagulation is necessary to prevent coagulation associated with either the catheter or the ECLS circuit. However, this may lead to a hemorrhagic complication. Furthermore, multiple vessel punctures during cannulation, decreased platelet function, and thrombocytopenia may induce bleeding complications. In this study, 4 patients showed cannulation site bleeding or hematoma.
In our study, 5 patients (8%) experienced vascular injury, 2 of whom required surgical treatment or intervention.
Conrad et al. [24] reported that 2 of 100 patients with severe respiratory and/or cardiac failure had failed cannulation due to vascular injury. Schwarz et al. [22] reported that cannulation-related vascular injury was found in 8%
of cardiogenic shock patients and in 19% of cardiac arrest patients. Recently published studies that included only ECPR reported 5.5 to 13% prevalence rates of cannulation-related vascular injury [25, 26] . Therefore, cardiac arrest is thought to affect the incidence of vascular are not responsive to conventional CPR [28] . Another reported that emergency physicians can successfully initiate ECLS without compromising the optimal traditional resuscitative techniques [29] .
In our study, the main cause of death in patients who died after ECLS was persistent cardiac dysfunction (25/40) . In those patients who regain consciousness, use of a ventricular assist device or heart transplantation should be considered. Unfortunately, this surgery is not generally performed in our hospital.
Our study had several limitations, the main one being that it was a retrospective, observational study. Several of the medical documents were either incompletely or illegibly recorded. Consequently, some patient data could not be retrieved. Additionally, this retrospective design had no control group, possibly resulting in selection bias.
Another limitation is that this study was performed in a single center; accordingly, the results cannot be generalized across centers. Finally, the number of patients is relatively small, making statistical analysis difficult.
The survival to hospital discharge rate, cannulation time, and occurrence of complications following ECPR performed by emergency physicians were comparable with those found in previous studies. Our experiences suggest that it is feasible for emergency physicians to implement ECPR for cardiac arrest. More studies are required to evaluate the cost-effectivenss, patients selection, and prognostication of ECPR.
